We evaluated the efficacy of a single-injection technique for percutaneous peribulbar anesthesia with a short needle as an alternative to the doubleinjection technique for cataract extraction. METHODS: We included 200 patients who underwent elective cataract surgery randomized into 2 equal groups. They received either single-injection peribulbar anesthesia with a 16-mm needle or double-injection peribulbar anesthesia with a 25-mm needle. RESULTS: Both techniques provided comparable akinesia. A similar number of patients in each group required supplementary injection. The total volume of local anesthetic used was less in the single-injection group. There were no serious complications in the 2 groups. CONCLUSION: The single-injection technique for percutaneous peribulbar anesthesia with a short needle is a suitable alternative to the double-injection technique for cataract surgery.
Peri bulbar anesthesia remains a popular choice for patients undergoing cataract surgery. 1 Several studies have demonstrated that peribulbar anesthesia provided optimal conditions for cataract surgery. 2 Furthermore, the injection of local anesthetic external to the muscle cone may decrease the likelihood of optic nerve and globe perforation. 3 These potential benefits led us to evaluate the efficacy of a single-injection technique for percutaneous peribulbar anesthesia with a short needle, as described by Rizzo et al., 4 as an alternative to double-injection peribulbar anesthesia for cataract surgery.
METHODS
After obtaining approval of the Institutional Ethical Committee and written informed consent from all patients, 200 adult patients (ASA physical status I or II) scheduled for elective cataract surgery by phacoemulsification were enrolled in this prospective, single-blinded, randomized study. This study was performed in the Magrabi Eye & Ear Hospital in Oman between January and December, 2008. Standard monitoring and IV access were placed in the preoperative holding area. The local anesthesia solution used was 0.75% ropivacaine plus hyaluronidase 15 IU/mL. The patients were randomly allocated using a sealed envelope technique to 1 of 2 equal groups to receive either the single-injection technique peribulbar anesthesia (single-injection group) with a 25-gauge, 16-mm, short-bevel needle or the double-injection technique peribulbar anesthesia (double-injection group) with a 25-gauge, 25-mm, short-bevel needle.
In the single-injection group, the injection site was percutaneous in the inferior margin of the orbit and in the same line with the inferior lacrimal canaliculus. The needle was advanced in an anteroposterior direction for half of its length and then obliquely in the direction of the optical foramen, as described by Rizzo et al. 4 After negative aspiration, 5-7 mL of the local anesthetic solution was slowly injected. In the doubleinjection group, the first injection of 4 mL of the local anesthetic was done percutaneously at the junction of the lateral third and medial two-thirds of the lower orbital margin, and the second injection of 4 mL was given percutaneously just lateral to the supratrochlear notch. Mechanical orbital compression was then applied for 10 min in both groups, using a Honan balloon set at 30 mm Hg.
All measures were assessed by an observer who was blinded to the technique. Akinesia was evaluated in the 4 quadrants using a 3-point scoring system: 0 ϭ akinesia, 1 ϭ partial akinesia, and 2 ϭ normal movement, giving a maximal score of 8 for the 4 muscles.
An akinesia score of 3 or less was defined as a successful block. 5 If inadequate motor blockade (akinesia score Ͼ3) of 1 or more of the components of ocular motion was observed 15 min after block, supplementary anesthesia (3 mL) was injected into the involved quadrant using the same length needle as for the primary block. Additional assessments were then performed 5 min later. Any complications were recorded. The patient was asked immediately after the end of surgery to assess the degree of pain caused by the injection using a 10-point scale.
The statistical analysis of our results was conducted using the computer program SPSS version 15.0 for Windows (SPSS, Chicago, IL). Data were expressed as mean Ϯ sd or percentages. The 2-way repeatedmeasures analysis of variance was used to compare the interval data, and Student's t-test was used as the post hoc test to determine differences between and within groups.
2 test was used to compare nominal data or percentages. Bonferroni correction for repeated comparisons was applied if necessary. P Ͻ 0.05 was considered significant, and P Ͻ 0.1 was defined as a tendency toward a significant difference.
RESULTS
The total volume (milliliters) of local anesthetic used was significantly less in the single-injection group compared with the double-injection group. The percent of patients who required supplementary injection was comparable in both groups (Table 1) . Both techniques provided similar successful akinesia after 10 min (87% vs 76%) and 15 min (93% vs 84%) in the single-injection group and the double-injection group, respectively. There were higher percentages of patients who experienced moderate and severe pain in the double-injection group compared with the singleinjection group (Table 2 ). There were no serious complications in the 2 groups that made it necessary to cancel the case or to give general anesthesia.
DISCUSSION
Our results demonstrated that both techniques are similar in terms of efficacy (both groups had a comparable adequate akinesia and percent of patients who required supplementary injection), with a lower total volume of local anesthetic in the single-injection group. These findings are in agreement with those of Mahfouz and Katheri, 6 Clausel et al, 7 and Riad and Nauman. 8 Previous studies using B-scan ultrasonography to determine the exact pattern of distribution of the injectate in peribulbar anesthesia 4, 9 reported that a small volume of local anesthetic (5-6.5 mL) injected in this space is adequate to surround the eyeball and produce analgesia. The circumferential diffusion of the local anesthetic with the addition of hyaluronidase to sub-Tenon's space where the extraocular muscles and sensory and motor nerves of the eye are located explains the adequate akinesia achieved and the higher incidence of chemosis in the single-injection group. 10 Needle length is an important consideration in needle-related complications. The relatively short needles (16 or 25 mm) used in single-or doubleinjection techniques, respectively, were associated with a low incidence of needle-related complications (hematoma and globe perforation) in both groups. Moreover, the shorter needles were associated with a (4) (5) (6) 16 (16%) 42 (42%)* Severe pain (7) (8) (9) 3 (3%) 11 (11%)* Intolerable pain (10) 0 (0%) 0 (0%)
Data are displayed as number of patients and percentages. * Compared with the single-injection group.
lower incidence of moderate and severe pain in patients undergoing the single-injection technique. 6 The higher incidence of subconjunctival hemorrhage in the short-needle technique is attributable to the restriction of bleeding to the anterior orbit.
We conclude that the single-injection technique for percutaneous peribulbar anesthesia with a short needle is a suitable alternative to the double-injection technique peribulbar anesthesia for cataract extraction. This technique has the advantages of being simple and easy to perform with less pain, using a decreased volume of anesthetic, requiring a single rather than multiple punctures, and providing comparable adequate akinesia.
